SocialNet, is a private social network for monitoring daily progress of patients by their relatives. The goal of this paper is evaluate the usability of SocialNet in order to improve it and provide users an effective, efficient interaction and satisfactory experience. This work presents the first phase where it was used a double heuristic evaluation with one expert evaluator. This technique has provided valuable data about the usability of SocialNet especially related to consistency, design and privacy. The tool has been redesigned in order to resolve the identified problems as part of an iterative process. The use of heuristic evaluation will be complemented by a user test to be carried out in a second phase of usability study, which will not be addressed in this paper.
INTRODUCTION
The use of new Information and Communication Technologies (ICT) is widespread, 46% of the world population are Internet users and 51% use mobile devices [15] . All these tools have provided a wide range of possibilities in all areas of life. In particular, the medical area has used ICT tools not only to support the daily activities in hospitals and other health centers, but also to improve treatments. For example, in the case of psychiatric services, Internet has allowed the use of alternative therapies that otherwise could not receive them.
In this technological context, the Psychiatric Department of the Zamora Hospital (Spain) and INTRAS, a private non-profit foundation, have made a proposal for improving the treatment of patients with mental disorders and addictions.
Psychiatric treatment differs very much from other medical specialties treatments, because most of them are done outside of the hospital environment, either in Day Centers, supervised apartments or Community Rehabilitation Centers addressed to promote their rehabilitation and social integration. INTRAS Foundation collaborates with the Hospital of Zamora for providing a comprehensive and continuous care depending on the type of disorder or mental addiction, taking into account the features and follow-up of the patient.
Every patient under psychiatric treatment has a unique personal situation due to both their social context and the heterogeneity of mental illness. Although there are patients without relatives or people nearby, most of them have people interested in their follow-up and wellbeing further than hospitalization. These links between relatives and patient are positive for prognosis of patient. Because of this, it is necessary to promote tools and methodologies for improving the communication between families or friends and users and professionals. In general terms, there are formal mechanisms to communicate medical information to authorized persons of the patient, but this information only focuses on the medical treatment or contingences happened, but not on the evolution of the patient outside the health center or positive achievements. On the other hand, there are many relatives living far to the patient house of hospital and because of this the links and communications among them are limited. If it is taken into account that the active inclusion of family members in the life of the patient has a positive impact in their process of improvement [9] . It will be necessary to develop tools for improving the communications with far family and for giving information about the achievements and positive activities of the patient without having a negative impact in their daily work.
In the last years have arisen virtual communities in which patients, families and health professionals share knowledge about a disease, a health problem or medical condition specific [17] . However, these tools do not provide an environment where people who are involved in the follow-up of the patient to be able to share information securely with people close to the patient and the family.
SocialNet is an online tool that provides a private social network for each patient, their families and any person authorized by him. Caregivers or others involved in the treatment and follow-up of the patient can share information about activities, meetings, achievements, etc., in a private technological environment.
The idea of this innovative tool started from the combination of the strengths of two different contexts. First of all, the educational context represented by the University of Salamanca through the GRIAL research group [5; 8] , which provides knowledge about the development of information systems focusing on learning and knowledge management [2-4; 6] . Secondly, the medical context represented by the Hospital of Zamora and the Foundation INTRAS, for identifying unmet needs and provide a good environment to carry out the study of usability.
The goal of this paper is to evaluate the usability of SocialNet in order to make it a usable product and users may have an effective, efficient interaction and satisfactory experience. SocialNet is currently a functional prototype available at http://psiquiatria.grial.eu. This prototype has been used to carry out the study of usability.
The paper has been divided into four parts. The first part gives a description of the functional prototype of SocialNet. The second part describes the features of the usability evaluation. Third part is focused on the heuristic evaluation. Finally, the last part provides the main conclusions of this research.
THE PRIVATE SOCIAL NETWORK
SocialNet is based on Drupal (version 7.x) (http://drupal.org), an Open Source Content Management System (CMS). Although there are other CMS with similar characteristics, Drupal is the most advanced technically [16] , with a powerful framework development, in addition to being the most advisable for the development of sites based on groups, communities or, in the case of SocialNet, social environments [22] . On the other hand, Drupal has a very active community of developers that develop different modules to extend the functionality of the kernel.
Private social network is composed of a set of private and safe areas for each patient. These areas are called walls (Figure 1 ), following the same metaphor used in other social networks such as Facebook or LinkedIn. The main difference between SocialNet and other existing social networks is that the patient is not only a user, but is the center of the interaction. In addition, each wall is a single social network, family members perceive the tool as a space for them, they cannot know if there are other walls or other users at SocialNet; This is part of the privacy measures.
Figure 1. Example of a patient's wall
Security of Drupal as platform depends on modules that extend its functionality and configuration of the system itself [14] . In the case of SocialNet, several security measures have been used in order to ensure the privacy of the information stored in the walls of the patients. Besides it is necessary to highlight the management of users through a hierarchy of roles, combined with a careful definition of the permissions associated with each role.
There are two types of users: anonymous, only have access to the login page; and authorized, they can be patients, family members, caregivers, caregiver managers, general caregivers or administrators. The roles take into account a hierarchy, so that the passive user is the one with fewer permissions and the user administrator has all permissions. Patients and family members can have a role further, active or passive, in order to control your interaction within the wall. In the case of severe patients are usually passive users, and cannot publish or comment, but can read the publications or comments made by caregivers or other family members. By the other hand, family members usually are active users, can share images, videos and text, enriched with a set of metadata, in the wall of the patient, as well as qualify or make comments on publications.
Active users and caregivers of the patient make most of the interaction in the wall. Other roles with more permissions, as caregiver managers and general managers, are focused on ensuring the appropriate use of the social environment. García-Peñalvo et al. [7] provides detailed information about tool operation.
USABILITY EVALUATION
Usability is one of the most prominent criteria that must be fulfilled by a software product, in particular by a web application. Because of this, the main requirement for SocialNet should be providing a usable interface.
This study is focused on the usability evaluation of SocialNet. It presents a first assessment phase which involves the application of a usability inspection method based on experts: the heuristic evaluation [20] . Usability inspections are applied commonly, especially in the early stages of the system development [11] , because of its simplicity and low cost has gained popularity and is often employed in studies of usability [13] .
While the more robust approach for the evaluation of usability has to involve users, these will be the protagonists of a second phase (user Test) needed to complete the study of usability of SocialNet, which will not be described in this paper to be ongoing.
Usability evaluation methods can be defined as "procedures comprised a series of well-defined activities to collect data related to the interaction between the end user and a software product, in order to determine the specific properties of a software for contributing to the achievement of specific objectives" [1] . In general, these methods are used during all phases of the software development process to ensure a product design wearable and can meet the high quality standards.
There are several classifications of usability evaluation methods taking into account the different techniques used. For instance, the proposal which establish the follow usability evaluation methods: methods of inspection: research methods and Test methods [10] ( Table 1) . 
Methods
Techniques
Specially, usability inspection method is one of those methods and heuristic evaluation one of its most prominent techniques.
Heuristic evaluation is a method developed to test interfaces in a fast and economical way. It consists in finding usability problems in the design of the interface, which can have a negative effect on the ability of the user to interact with the system, so that these can be corrected as part of an iterative design process. One or more usability experts examine each element of the user interface and verify if the proposed design is in keeping with recognized usability principles called "heuristics" [12] .
As stated above, among the advantages of this technique are its low cost, and its ease of use and also allows finding many usability problems. However, the most important disadvantage is to rely on the results of the assessment in excess of the experience subjective evaluators.
SOCIALNET HEURISTIC EVALUATION
In order to carry out the heuristic evaluation of SocialNet have been used heuristic rules proposed by Nielsen [ This heuristic proposed by Pierotti [21] has been considered necessary to include, because SocialNet is a private social network system for helping the user to protect personal information, both belonging to the user and his family.
According to Zazelenchuk [24] , although the heuristic evaluation is an standard created over 20 years ago, many evaluators have found that the original list of Nielsen [19] does not always meet the specific needs for every stud, so in some cases it is required some re-interpretation of the original descriptions of Nielsen for every heuristic.
Regarding the number of experts to carry out a heuristic evaluation, Zazelenchuk [24] and Wilson [23] remarks that a heuristic evaluation consists of one or more experienced assessors. In the case of SocialNet, a single expert has made a double review.
First, the expert has used the website of SocialNet as a new user, without any previous experience. For each of the user profiles the expert has provided a brief description of the problems found and has selected the heuristic applied for each problem.
The results from the first study have provided relevant information to develop a new version of the social network in order to resolve the different identified problems.
Once released a new version of the functional prototype, the same expert has performed a second study. Although is the same evaluator, the experience with SocialNet is different because the evaluator has gained knowledge about the tool during the first study.
Study 1
For this first study, the expert evaluator uses SocialNet as a novel user receiving only a general explanation about the operation of the system and its features. Taking into account that it is a private social network that address to improve the communicative relationship between patients, families and caregivers, there are different application roles that form a hierarchical structure linked to different permissions to each one of them. So the task of the evaluator was to carry out the evaluation heuristic with each of the roles, with the exception of the role of the patient, since this is usually a passive user, who may not publish or comment, but can read the publications and comments made by caregivers or relatives. Besides, it was taken into account that patient and family member/authorized roles are similar, was chosen not to use the patient role.
Results
The first expert assessment has collected the results in a table that listed the number of problems clustered by heuristic and the number of problems clustered according to the user profile and heuristic. This table has helped to sort and summarize data quantitatively. First, the number of problems found for each heuristic was obtained. Figure 2 shows that the heuristic 4, 8 and 11 present greater number of problems, which correspond to consistency and standards (16 problems), aesthetic design and minimalist (7 problems) and privacy (9 problems). Other heuristics are not relevant because only one or no problem have been detected. The evaluator established the three criticality levels for problems found: low level, minor usability problems which have low priority to fix them; medium level, usability problems which should be fixed with certain priority; high level, serious usability problem which should be solved with high priority. Each problem found is rated in one of these levels ( Figure 3 ).
Figure 3. Criticality Level of the problems found in study 1
Overall, the criticality level of the problems found is mediumhigh, a large number of problems (30 of 39) were rated within these levels. Besides, most serious usability problems are related to the privacy heuristic.
Regarding the problems found for each user profile and heuristic (Figure 4 ), we have found that the heuristic with greater number of problems detected are the user profiles of general manager and caregiver manager. The exception happens in heuristic "privacy" where the user profile with more detected problems is the caregiver.
On the heuristic 4, consistency and standards, the profile with greater percentage of problems is the general manager (56%), followed by the caregiver manager (28%) and the caregiver (16%), but there are not found problems with family member profile.
Heuristic 8, aesthetic and minimalist design, the profiles with higher percentage of problems are the general manager (46%) and the caregiver manager (46%), however the caregiver profile presents only 8% of the problems.
Related to the heuristic 11, privacy, the profile with greater percentage of problems is the caregiver (45%), followed by the caregiver manager (33%) and the general manager (22%). 
Discussion
The outcomes of the quantitative analysis of the data allow inferring that SocialNet is not consistency in terms of the names of the sections, buttons and content thereof. Problems that the expert related to the heuristic of "Consistency and standards", are detailed as: the existence of names of sections that do not match the page where we are, or the presence of buttons that lead nowhere. A homogenization of the names is necessary because situations like these generate the feeling of having made a mistake.
Problems for the heuristic of "Aesthetic and minimalist design" describe situations as: the presence of information that has no utility to the user, or checkboxes not aligned with the text to which is linked. The presence of strange information is a distraction that interferes with navigation. 
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Profiles Study 1 GM CM C F Related to heuristic "Privacy", the found problems make mention to: allowed access to profiles that are supposed to have no permission to access and profiles forbidden for performing certain steps and however have to access to them. This is a key point of the social networking information for generating confidence in users, and because of this should be protected as much as possible.
The criticality level of the problems encountered in these heuristics is medium-high stressing that the most serious problems are in the heuristic "privacy". Considering that this is a very important aspect, these problems should immediately correct.
In terms of application profiles has been observed that profiles in which more problems are found are those who has more tasks assigned as caregiver manager or the general manager, i.e. they have more permissions which makes you have to carry out more complex tasks and therefore the interface is more complex. When the permissions are less, the interface becomes simpler.
These data have been taken into account to carry out the redesign of SocialNet.
Redesign based on the results of the evaluation of the study 1
The analysis of the obtained results make necessary to carry out changes on the interface of SocialNet. The following problems were detected and the solutions adopted in the different heuristics:
Heuristic 3 (freedom and control of the user):
• Non-existence in the form of publication of the wall of the patient and so, the possibility for correcting errors easily. The solution implemented was a button for allowing "undo" or "cancel". • A button that leads to nowhere. It was decided to delete it.
• Duplicate links (which lead to the same site). It was decided to dispense with one of them.
Heuristic 5 (prevention of errors):
• Appearance of an error message that does not clarify the type of error to the user. Clarifying the error to the user amended it.
Heuristic 6 (better recognize that memorize):
• A button that leads to the other two options, one of which is the same one that indicates the button, but another one is difficult to relate. The solution was to develop two flaps for being watched easier by the user.
Heuristic 7 (flexibility and efficiency of use):
• The function "Edit" is very accessible in the list of users but other functions as lock, unlock or remove have very complicated its use, because it is necessary to go across the list for selecting an user and then go across the list again for selecting the function. In this case the solution was linked to make accessible all of these options, just close to every user.
Heuristic 8 (aesthetic and minimalist design):
• Buttons and check boxes out of margin. They were properly looking for not to break the form design ( Figure 7 and Figure  8 ).
• There were buttons appearing in user profiles with functions that do not correspond. In these cases, it was chosen to remove these buttons, as if these user profiles do not allow taking any action, his presence saturates the unnecessary information page. • In the registration form are fields without specifying the meaning of them to the user. The solution was to specify their meaning to the top of the page.
Heuristic 11 (Privacy):
• There were problems in terms of permissions and steps that correspond to the different roles. A review of it was carried out to adapt them to each user's profile.
Study 2
The second study is carried out after resolving the problems detected during the study described in the previous section. The profile selected to review the new version of the functional prototype of SocialNet is a user with experience using online tools and huge knowledge about SocialNet, specifically, the same expert that did the first review.
During this second phase of the heuristic evaluation the expert has followed the same steps of the first study in order to compare the differences between them.
Results
The results of this second evaluation are shown in a table that listed the number of problems clustered by heuristic and the number of problems clustered according to the user profile and heuristic. Figure 9 shows the identified problems clustered by heuristic. Only four of the eleven heuristics had problems, specifically in the heuristic 3, 4, 8 and 11, which correspond to freedom and control of user (1 problem), consistency and standards (5 problems), aesthetic design and minimalist (3 problems) and privacy (12 problems) . No problem was found in the other of heuristics. Regarding criticality level of the problems found in this second evaluation, most of the heuristics have medium-low level problems, except privacy where most of the problems are high criticality level. The results can be seen in the chart below ( Figure  10 ).
In terms of problems found by user profile and heuristic, the profiles with most detected problems are general manager and caregiver manager. The exception, as it happened in the first study, arises in heuristic 11, because in this case, the user profile with more identified problems is the caregiver manager.
In heuristic 3, freedom and user control, is found a problem that appears in all profiles.
On the heuristic 4, consistency and standards, the profiles with higher percentage of problems are general manager (45%) and caregiver manager (45%), but caregiver profile only presents 10% problems.
Figure 10. Criticality Level of the problems found in study 2
Related to Heuristic 8, aesthetic and minimalist design, the profiles with problems are general manager (50%) and caregiver manager (50%).
Finally, on the heuristic 11, privacy, the profile with greater percentage of problems is the caregiver manager (72%), followed by general manager (18%) and caregiver (10%). 
Discussion
The result of the analysis of data from this second study reveals, as expected, a substantial reduction of problems compared to the first study ( Figure 12) . Indeed, problems have only been found in four of the eleven heuristics. For instance, the problems found by the expert related to the heuristic 4 "consistency and standards", were reduced in a 70%, and so the found problems were minimal being mainly related to the names given to certain buttons, headings or tab, which could improve the user experience.
On the heuristic of "Aesthetic and minimalist design" the problems were reduced in a 60%. Most of them were referred to a Related to the heuristic "Privacy" found problems were increased by 25% with respect to those found in the first study. This increment occurred especially in the profile "caregiver manager" which, could be due to the greater knowledge of evaluator about the SocialNet after the first study. The found problems were linked to the permissions for different user profiles. So, after correction of these mistakes, the level of protection available to the data that a user enters in the network has been increased. It is necessary take into account the key point of the social networking information for generating confidence in users.
Regarding criticality level of the problems found in the most of the heuristics is medium-low, but the most serious problems are in the heuristic "privacy". Because this is a very important aspect, these problems should immediately correct.
In terms of usage profiles, as it happened in the first study, the profiles with more problems are linked to more tasks assigned as caregiver manager or general manager.
Although the mistakes have been reduced substantially, after this second study continue appearing problems. The goal of the evaluator to perform various studies of the same application is to detect problems that at first step were not found, perhaps because in a first approach to SocialNet was difficult to take in consideration. Besides, it is necessary to underline the difficulties for evaluating the privacy of information or the hierarchy of permissions. Because of this, in the first stage the assessment was performed at a superficial level because the evaluator hadn't enough knowledge about the software. However, when more experience in the system is being reached, the evaluation can be made with more accuracy. So, perhaps best results can be obtained with a single evaluator who re-evaluates the application instead of several evaluators who assess it only once. 
Redesign based on the results of the evaluation of the study 2
After the analysis of the obtained results, changes were carried out on the interface of SocialNet. The following are the problems and the solutions adopted in each case relating to the different heuristics:
• Non-existence in the form of publication of the possibility of rectifying errors. This problem was already found in the first study, but was not resolved at that time. It was decided to implement a button "Cancel" (Figure 13 ).
Figure 13. Publishing form post-redesign
Heuristic 4 (consistency and standards):
• Existences of tags whose text may be confuse. A correction of the text is carried out.
Heuristic 8 (aesthetic and minimalist design):
• Some features of the User Manager show a tangled appearance. Reorganization was proposed, so that their appearance improved visually.
Heuristic 11 (Privacy):
• Emerged problems regarding permissions and steps that correspond to the different roles. All of it was reviewed to adapt them to each user profile again.
CONCLUSIONS
The goal of this study has been evaluating the usability of SocialNet. The intention from the outset has been that all users may have an effective, efficient interaction and a satisfactory user experience.
In this paper, we have described an assessment of the usability through heuristic evaluation based on a double study carried out by a single evaluator. The results suggest this methodology is very useful, practical, low cost and easy to implement. This technique has provided valuable data about the usability problems of SocialNet. Highlight the identified issues related to consistency, design and privacy. Those issues have been redesigned and have been included in the tool as part of the iterative development process.
We also have found that the second usability evaluation performed by the same evaluator has revealed new findings, which might suggest that there could be a relationship between previous experience with the social network and a better capacity of the evaluator to find aspects to improve in the application.
We should compare the reliability of the double assessment carried out by one evaluator with the one carried out by more than one evaluators, analyzing pros and cons.
Finally, the use of the heuristic evaluation should be complemented with a user test that is being carried out and it will 
